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OBJECTIVES:
 
To examine the rates and correlates of de-
pressive symptoms and syndromal depression in people
with self-reported heart failure participating in a commu-
nity study of people aged 70 and older.
 
DESIGN:
 
Cross-sectional.
 
SETTING:
 
Community-based epidemiological study of
older people from the continental United States.
 
PARTICIPANTS:
 
Six thousand one hundred twenty-five
older people participating in the longitudinal study of As-
sets and Health Dynamics. Participants had to be born in
1923 or earlier.
 
MEASUREMENTS:
 
The short-form Composite Interna-
tional Diagnostic Interview assessed syndromal depres-
sion, and a revised version of the Center for Epidemiologic
Studies—Depression scale assessed depressive symptoms.
Medical illness was based on self-report. The authors com-
pared the rates of syndromal depression and individual de-
pressive symptoms in people with self-reported heart fail-
ure (n 
 

 
 199) with those in people with other heart
conditions (n 
 

 
 1,856) and with no heart conditions (n 
 

 
4,070).
 
RESULTS:
 
Eleven percent of those with heart failure met
criteria for syndromal depression, compared with 4.8% of
people with other heart conditions and 3.2% of those with
no heart conditions. The association between heart failure
and depression held even after controlling for disability,
reported fatigue and breathlessness, and number of co-
morbid chronic illnesses.
 
CONCLUSION:
 
Community-living older people with
self-reported heart failure were at approximately twice the
risk for syndromal depression of the rest of the commu-
nity. Although fatigue and functional disability were also
related to depression in this sample, these variables did not
account for the association between syndromal depression
and self-reported heart failure. 
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H
 
eart failure is one of the leading causes of morbidity
and mortality in older Americans.
 
1
 
 The incidence
and prevalence of heart failure increases with age,
 
2
 
 which
means that the aging of the U.S. population will make this
an even larger public health problem. Heart failure pa-
tients suffer significant depressive morbidity that is best
characterized when minor depression and adjustment dis-
order and major depression are assessed.
 
3–10
 
 Depressive
symptoms predict greater mortality in heart failure pa-
tients,
 
11
 
 so research investigating depression may provide
information on whether treated depression will improve
not only the quality of life for these patients, but also the
course of the medical illness.
Koenig
 
6
 
 reported that 36.5% of 107 hospitalized
heart failure patients met criteria for major depression and
21.5% for minor depression. Freedland et al.,
 
5
 
 also work-
ing with inpatients, found a lower rate of 17%, compara-
ble with the 15% reported by Maricle et al.,
 
7
 
 for major
depression in a group of patients referred for heart trans-
plant. The Maricle et al. study also found that 34% met
criteria for adjustment disorder with depressed mood and
9% met criteria for dysthymia. In addition to 
 
Diagnostic
and Statistical Manual of Mental Disorders
 
 (DSM)-based
studies, four studies examining quality of life have found
elevated rates of distress, hopelessness, and mood disrup-
tion in heart failure patients.
 
4,9,10,12
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Most studies of heart failure have been based on pa-
tient samples with severe heart failure. Such patient sam-
ples tend to have higher rates of comorbidity with depres-
sion and with other medical illnesses associated with
depression such as stroke.
 
13
 
 Most prior studies have used
inclusive diagnostic approaches where the source of symp-
toms that could be attributed to medical illness or depres-
sion was not determined and the presence of such symp-
toms, such as low energy or difficulty eating, were counted
toward a diagnosis of depression.
There is considerable empirical support for an inclu-
sive approach to the diagnosis of depression in primary
care patients.
 
14,15
 
 However, patients with heart failure,
particularly those in the hospital, may report low energy,
difficulty enjoying themselves, and poor sleep due to ap-
nea. These symptoms do not necessarily reflect depression
but may account for the higher rates of depression re-
ported in patients with heart failure. More research is
needed to separate the relative contribution of illness se-
verity to the elevated rates of depression in heart failure
patients so that the appropriate patients are diagnosed
with depression and receive adequate treatment.
This study presents the rates of syndromal depression
in people with heart failure participating in a community
study of people aged 70 and older and their spouses. To
complement studies that use patient samples only, a com-
munity sample was used to compare syndromal depression
in people with heart failure with people with other heart
conditions and those with no heart conditions. The large
sample size allowed for a multivariate analysis that pro-
vided estimates of depression in heart failure patients
while controlling for indications of medical severity such
as number of comorbid illnesses, presence of persistent fa-
tigue or apnea, and functional disability.
 
METHODS
Sample
 
The Assets and Health Dynamics (AHEAD) study
 
16
 
 is a
companion study to the Health and Retirement Survey
 
17
 
and is intended to investigate the effect of health transi-
tions on personal financial management, service and pub-
lic program use, and intergenerational transfer of assets.
The two sampling frames for the study were the 1992
screening of housing units enumerated for the Health and
Retirement Survey and the Health Care Finance Adminis-
tration’s (now called Center for Medicare and Medicaid
Services) Master Enrollment file of Medicare enrollees who
were living in a household. Primary respondents had to be
aged 70 and older; if respondents were married, their part-
ners participated even if their partner was younger than 70.
Although the initial sampling frame excluded institutional-
ized older people, respondents who were institutionalized
after Wave 1 remained in the study and were interviewed at
Wave 2. This is a cross-sectional study with the exception
that the Wave 1 Center for Epidemiologic Studies—Depres-
sion Scale (CES-D) score was collected at Wave 1. All other
variables presented were collected at Wave 2 at the same
time that the depression measures were administered.
The first wave of AHEAD occurred in 1993/94, the
second wave in 1995/96. Wave 1 included 8,406 respon-
dents. Of these, 828 died between Wave 1 and Wave 2. Of
the 7,578 living at Wave 2, 7,038 completed the second
interview, yielding a 93% follow-up rate. Depression mea-
sures were not administered to respondents receiving
proxy interviews at Wave 2 (n 
 

 
 901), and 12 subjects did
not provide adequate information. The final study sample
size was 6,125. The study group was 38% male and 86%
Caucasian, 12% African American, and 2% Native Amer-
ican, Asian, or Pacific Islander. The mean age 
 

 
 standard
deviation was 76 
 

 
 6. Sixty-one percent of the partici-
pants had at least a high-school education. All respondents
provided verbal informed consent, and internal ethics re-
view board approval was obtained. Respondents aged 70
to 79 were interviewed by telephone, and respondents
aged 80 and older were interviewed in person.
 
Syndromal Depression and Depressive Symptoms
 
Syndromal depression was assessed using a short form of
the Composite International Diagnostic Interview (CIDI),
a structured interview originally developed by the World
Health Organization that was subsequently adapted for
the National Comorbidity Study.
 
18
 
 This measure was col-
lected only in the second wave of the AHEAD study, so
longitudinal data on this measure are not available. The
short-form CIDI assesses 1-year prevalence for eight of the
nine possible associated symptoms required for diagnosis
of a depressive episode by both DSM-III-R and DSM-IV
criteria. The only symptom excluded was motor slowing
or agitation.
The short-form CIDI does not exclude the diagnosis in
the context of bereavement or organic causes. The thresh-
old of five symptoms or more, including at least depressed
mood or anhedonia and a 2-week duration was required
for diagnosis. In a prior validation study, a five-symptom
threshold on the short-form CIDI corresponded to a posi-
tive predictive value of 0.89 for diagnosis on the full-scale
CIDI (Kessler R et al., unpublished data) using respon-
dents from the National Comorbidity Survey. A four-item
scale of nonsomatic depressive symptoms was constructed
from the short-form CIDI. It included depressed mood,
poor concentration, feelings of worthlessness, and thoughts
of death.
The revised CES-D was administered in both Wave 1
and Wave 2 of AHEAD to all nonproxy interviews. The
revised CES-D is an eight-item version of the original
scale
 
19
 
 with a yes/no response format for each question.
Subjects were asked to endorse the item if they experi-
enced the symptom “much of the time during the past
week.” Given the association between heart conditions,
depression, and mortality, one might expect Wave 1 pa-
tients with heart failure and elevated depressive symptoms
to die more quickly, thereby leading to an underestimate
of the association in the Wave 2 sample, but, for people
reporting heart failure at Wave 2, the mean revised CES-D
score at Wave 2 (mean 
 

 
 2.54) was actually higher than at
Wave 1 (mean 
 

 
 2.25).
 
Health Measures
 
Health measures were based on self-report. Participants
reported whether a medical doctor had diagnosed them
with cancer, diabetes mellitus, high blood pressure, lung
disease, stroke, or arthritis. Participants were asked
whether a doctor had told them that they had had a heart
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attack or had coronary heart disease, angina pectoris,
heart failure, or other heart problems. Presence or absence
of heart failure was assessed only at Wave 2. In addition,
all study participants were asked whether they had persis-
tent or troublesome shortness of breath while awake and
persistent or troublesome fatigue or exhaustion. Three
groups were formed based on heart condition status: heart
failure (n 
 

 
 199), other heart condition (n 
 

 
 1,856), and
no heart conditions (n 
 

 
 4,070). People in the heart failure
group were asked whether they had been hospitalized for
heart failure within the last 2 years and whether they were
taking medication for their condition.
 
Cognitive Measures
 
The development of the AHEAD cognitive measures was
adapted from the Telephone Interview for Cognitive Sta-
tus,
 
20
 
 which was modeled after the Mini-Mental State
Examination
 
21
 
 to be administered over the telephone. A
total score was determined by summing the serial 7, imme-
diate and delayed free-recall, and mental state scale totals.
 
Physical Function Impairment
 
Impairment in physical functioning was assessed using 16
items reflecting standard activities of daily living (ADLs)
plus mobility and strength. We calculated the proportion
of the sample reporting any difficulty for each item and
then ranked the items based on the resulting percentages.
The items constituting each domain and the percentage of
the total sample who endorsed each item were as follows.
1. ADLs: eating (3.6%), using the toilet (7.2%), getting
out of bed (7.7%), walking across the room (9.1%),
bathing (9.8%), and dressing (12.5%)
2. Activities of moderate mobility and strength: sitting for
about 2 hours (17.7%), reaching arms above shoulder
level (18.6%), walking one block (18.9%), walking up
one flight of stairs without resting (27.3%), and lifting
or carrying weights over 10 pounds (35%)
3. Activities of greater mobility or strength: walking sev-
eral blocks without resting (39.5%); pulling or push-
ing large objects like a living room chair (40%); rising
from a chair after sitting for long periods (41%);
stooping, kneeling, or crouching (49%); walking sev-
eral flights of stairs without resting (60%)
Comparable with a measure recommended by Guralnik et
al.,
 
22
 
 study participants were then grouped in mutually ex-
clusive categories using a four-level variable indicating se-
verity of functional impairment, with 0 indicating no im-
pairment (n 
 

 
 1,167; 19%), 1 indicating impairment in
activities of greater mobility and strength only (n 
 

 
 1,502;
25%), 2 indicating impairment in activities of moderate
mobility and strength with no reported impairment in
ADLs (n 
 

 
 1,985; 32%), and 3 indicating any impairment
in basic ADLs (n 
 

 
 1,462; 24%).
Assessment of instrumental activities of daily living
(IADLs) included tasks that require both a cognitive and
physical component and therefore constitute a separate in-
dication of disability: meal preparation (14%), grocery
shopping (17%), telephone use (5%), taking medication
(9%), and managing money (10%). People who reported
any difficult on any of these items were coded as impaired
in IADLs (n 
 

 
 1,960; 32%).
 
Statistical Analysis
 
Differences between groups on categorical variables were
conducted using chi-square test statistic. Fisher exact cal-
culations were performed when expected cell counts were
less than five. Comparisons between groups for ordinal
variables were tested using the Wilcoxon rank-sum test
with a chi-square approximation or a 
 
t
 
 test when assump-
tions of normal distribution were met. Logistic regression
analysis was used for the multivariate analyses and to ob-
tain odds ratios and 95% confidence intervals for univari-
ate and multivariate analyses. All tests were two-tailed. To
correct for multiple comparisons, only 
 
P
 
-values 
 

 
 .01
were considered significant.
 
RESULTS
Comparisons of Syndromal Depression using the 
Complete Sample
 
Eleven percent of those with heart failure met criteria for
syndromal depression, whereas 4.8% of patients with
other heart conditions and 3.2% of those with no heart
condition were depressed. People with heart failure had
significantly higher rates of syndromal depression on the
short-form CIDI than those in the no heart condition
group (
 

 
2
 
 
 

 
 34.6, 
 
df
 
 
 

 
 1, 
 
P
 
 
 

 
 .0001) or the other heart
condition group (
 

 
2
 
 
 

 
 13.4, 
 
df
 
 
 

 
 1, 
 
P
 
 
 

 
 .0002).
A multivariate analysis was conducted using the entire
sample except for those with no score on the Wave 1 re-
vised CES-D (Table 1). The outcome was presence or ab-
sence of syndromal depression, and the predictor variables
were age, sex, years of education, total number of chronic
illnesses other than heart conditions, heart condition sta-
tus (heart failure vs other heart conditions or no heart con-
dition), report of persistent or troublesome shortness of
breath while awake, report of persistent or troublesome
fatigue or exhaustion, Wave 1 revised CES-D total score,
total impairment score for cognition, the physical function
disability scale, and impairment in IADLs. Wave 1 revised
CES-D score was clearly the strongest correlate of syndro-
mal depression at Wave 2, with greater fatigue and younger
age also increasing the odds of depression. Impairment in
physical function also predicted depression, with each in-
crement in severity of disability corresponding to approxi-
mately 40% increased odds for depression. Presence of
heart failure, when compared with all others, almost dou-
bled the risk of syndromal depression. Total number of
chronic illnesses, cognitive impairment, and impairment in
IADLs did not predict syndromal depression.
 
Comparisons of Depressive Symptoms and Nonsomatic 
Symptoms of Depression
 
People with heart failure had higher depressive symptom
scores on the revised CES-D than those in the other heart
condition group (other heart conditions mean 
 

 
 standard
deviation 
 

 
 1.8 
 

 
 2.1; heart failure mean 
 

 
 2.5 
 

 
 2.2;
t-equal variance 
 

 
 –4.7, 
 
df
 
 
 

 
 2,053, 
 
P
 
 
 

 
 .0001) and the
no heart condition group (no heart condition mean 
 

 
 1.3 
 

 
1.8; t-unequal variance 
 

 
 –8.0, 
 
df
 
 
 

 
 211, 
 
P
 
 
 

 
 .0001). Us-
ing the scale consisting of only the nonsomatic symptoms
of depression administered during the short-form CIDI,
the heart failure group had more total symptoms than the
other heart condition group (other heart condition mean 
 

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0.2 
 

 
 0.7; heart failure mean 
 

 
 0.45 
 

 
 1.1; t-unequal
variance 
 

 
 –3.2, 
 
df
 
 
 

 
 217, 
 
P
 
 
 

 
 .002) and the no heart
condition group (no heart condition mean 
 

 
 0.12 
 

 
 0.6;
t-unequal variance 
 

 
 –4.1, 
 
df
 
 
 

 
 203, 
 
P
 
 
 

 
 .0001).
A multiple regression analysis was conducted, with
the total score on the revised Wave 2 CES-D, a diagnosis
of heart failure versus all other heart conditions, and the
same covariates used in the logistic regression with syn-
dromal depression. In this analysis, the covariates, particu-
larly Wave 1 CES-D score, comorbid illness, physical and
cognitive disability and fatigue (Table 2), entirely accounted
for the association between heart failure and depression. An
additional multiple regression excluding indicators of
breathlessness or fatigue from this model showed that the
association between heart failure and depressive symp-
toms remained (heart failure vs all other t 
 
 3.06, P 
.002; remaining data from this analysis available on re-
quest.)
Analyses of Syndromal Depression with Only Those Who 
Suffered Heart Failure (N  199)
Comparisons between depressed and nondepressed heart
failure patients show no differences in marital status, age,
sex, and race (Table 3). There was a small difference be-
tween the two groups in percentage with a high school de-
gree, although the difference did not reach the predeter-
mined level of significance. In addition, there were no dif-
ferences between depressed and nondepressed heart failure
patients on indicators of severity such as recent hospitaliza-
tion, treatment with medication, or self-report of stroke.
Wave 1 depressive symptoms on the revised CES-D
were higher in the depressed heart failure group. De-
Table 1. Association Between Syndromal Depression on the Short-Form Composite International Diagnostic Interview and
Demographic and Clinical Variables: Results from Multiple Logistic Regression (N  5,946)
Variable
Wald’s 2
(df  1) P-value
Odds 
Ratio
95%
Confidence
Interval
Age 25.1 .0001 0.95 0.93–0.97
Gender (women  1) 3.5 .06 1.4 0.99–1.90
Education, years 1.0 .33 1.0 0.9–1.0
Chronic illnesses, n .04 .83 1.0 0.8–1.2
Diagnosis of heart failure versus remaining two groups 6.8 .01 1.96 1.2–3.3
Difficulty breathing .001 .98 0.99 0.7–1.4
Fatigue 26.8 .0001 2.3 1.7–3.1
Wave 1 CES-D Score 50.5 .0001 1.2 1.2–1.3
Total cognitive score .03 .9 1.0 0.9–1.0
Physical function disability 13.0 .0003 1.4 1.2–1.7
Any instrumental activities of daily living 1.7 .2 1.2 0.9–1.7
Note: Likelihood ratio test for entire model: 2  244.3, df  11, P  .0001. Sample size is somewhat reduced because of missing data on some variables, particularly
those who did not complete the revised Center for Epidemiologic Studies—Depression Scale (CES-D) at Wave 1 (n  167) because of proxy status.
Table 2. Association Between Depressive Symptoms Measured with the Revised Center for Epidemiologic Studies—
Depression Scale (CES-D) and Demographic and Clinical Variables: Results from Multiple Regression (N  5,946)
Variable Estimate Standard Error t value Pr  t*
Intercept 0.72 0.30 2.4 0.02
Age 0.002 0.003 0.74 0.46
Gender (women  1) 0.12 0.04 2.8 0.005
Education, years 0.01 0.006 1.5 0.14
Chronic illnesses, n 0.10 0.02 3.9 0.0001
Diagnosis of heart failure versus remaining two groups 0.17 0.11 1.5 0.13
Difficulty breathing 0.24 0.06 4.3 0.0001
Fatigue 0.92 0.07 16.1 0.0001
Wave 1 CES-D Score 0.40 0.01 34.7 0.0001
Total cognitive score 0.02 0.004 5.6 0.0001
Physical function impairment 0.20 0.02 8.7 0.0001
Any instrumental activities of daily living 0.19 0.05 4.2 0.0001
Note: For entire model, F11, 5,934  328.16, P  .0001. Sample size is somewhat reduced because of missing data on some variables, particularly those who did not com-
plete the revised CES-D at Wave 1 (n  167) because of proxy status. 
*Probability of obtaining a t value greater than the one obtained from this multiple regression.
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pressed heart failure patients were not more cognitively
impaired on the total cognitive score or any of the sub-
scales constituting the total score. The depressed heart fail-
ure group did not report significantly greater impairment
in physical function.
DISCUSSION
This study provides evidence from a community-based
sample that heart failure confers a greater risk for syndro-
mal depression than do other heart conditions. Approxi-
mately one in 10 people with heart failure in the commu-
nity suffers from syndromal depression. The 11% rate of
syndromal depression in this sample is lower than the
15% found by Maricle et al.7 and the 36.5% found by
Koenig;6 these authors examined hospital samples. None-
theless, the odds of heart failure patients developing de-
pression was almost twice that of patients with other or no
heart conditions, even after controlling for number of
common chronic illnesses, symptomatic fatigue and apnea,
and cognitive and physical impairment. Controlling for fa-
tigue is a stringent and conservative test of the association
between depression and heart failure, because fatigue is
one of the more common symptoms of depression. There-
fore, the increased odds of depression in the heart failure
group may be an underestimate.
There was an association between depressive symp-
toms on the revised CES-D and heart failure, but the asso-
ciation was no longer significant after controlling for med-
ical covariates and prior depressive symptoms. The report
of depressive symptoms differs from a categorical diagno-
sis of depression, yet the exact nature of this difference
needs further elaboration. In the comparison between
these two multivariate analyses, it appears that medical
morbidity influences this measure more than a DSM-based
definition of depression. This is in keeping with prior re-
search, in which the CES-D tends to designate a broader
group of individuals as “affected.”23,24 However, this
study was mostly cross-sectional and was therefore unable
to definitively determine the nature of the relationship be-
tween depressive symptoms and congestive heart failure
the way a longitudinal study might.
The comparison between depressed and not depressed
patients with heart failure yielded few clues as to correlates
of depression in this group. The sample size was consider-
ably smaller than that for the total sample, so differences on
variables such as functional impairment failed to reach sig-
Table 3. Correlates of Syndromal Depression in Heart Failure Patients: Univariate Analyses
Variable
Nondepressed
(n  177)
Depressed
(n  22)
 2, t value, or
Fisher Exact df P-value
Demographics
Age, mean  SD 77  6.4 75  6.1 1.28 196 .2
Female, % 62 64 0.02 1 .9
Race, % 0.8 2 .7
White 92 95
African American 5 5
Asian, Native American, or Pacific Islander 3 0
Marital status, Wave 2, %* .9
Divorced 5 4
Widowed 45 41
Married or living with someone 49 55
Never married 2 0
Education, years, mean  SD 10.5  3.5 8.8  4.7 4.1 1 .04
Health and depressive symptoms
Hospitalized for HF in past 2 years, % 51 41 0.8 1 .3
Taking medication for HF, %* 87 86 .7
Wave 1 Revised CES-D, mean  SD (range 0–8) 2.1  2.1 3.8  2.6 3.6 190 .001
History of stroke, %* 17 32 .1
Functional impairment, mean  SD
Total cognitive score (range 0–35) 19.1  6.0 18.7  5.3 0.25 197 .8
Mental status (range 0–10) 8.8  1.8 8.8  1.9 0.05 197 .96
Immediate recall (range 0–10) 4.4  1.8 4.4  1.4 0.10 197 .92
Delayed recall (range 0–10) 3.0  2.1 3.0  2.0 0.04 197 .97
Serial 7s (range 0–5) 2.9  1.8 2.5  2.1 0.9 197 .4
Physical function impairment, %* .7
No impairment 4 0
Activities of daily living* 12 5 .5
Moderate mobility and strength 31 36 0.2 1 .6
Greater mobility and strength 53 59 0.3 1 .6
Any instrumental activities of daily living 52 68 2.1 1 .15
*Fisher exact test used because of expected cell counts of less than 5. Sample size varied for some analyses because of missing data for one or both variables.
SD  standard deviation; HF  heart failure; CES-D  Center for Epidemiologic Studies—Depression Scale.
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nificance. Nonetheless, prior depressive symptoms re-
mained a strong predictor of syndromal depression.
There are several limitations of this study that must be
kept in mind before interpreting the results. The logistics
of assessing 6,000 people limited the quality of assess-
ment. Lay interviewers administered psychiatric and cog-
nitive measures. Specifically, the DSM-IV criterion for
impairment related to depression was not assessed, so re-
spondents might not have suffered syndromal depression
that would be considered clinically significant. Health
variables and functional impairment were based on self-
report, and confirmation by a physician or medical records
was not sought. Therefore, the degree of misclassification
is likely to be greater than that found in clinical studies.
This study shows that heart failure is associated with
greater rates of syndromal depression in a community sam-
ple. One recent study by Murberg et al.11 found that de-
pressed patients with heart failure had greater mortality at
2-year follow-up. Therefore, a better understanding of the
nature and correlates of depression in this sample is essential
for the medical and emotional management of this illness.
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